Characterization of a new antifungal lipid transfer protein from wheat.
Lipid transfer proteins (LTPs) are members of the family of pathogenesis-related proteins (PR-14) that are believed to be involved in plant defense responses. In this study, a novel gene Ltp 3F1 encoding an antifungal protein from wheat (Sumai 3) was subcloned, overexpressed in Escherichia coli BL-21 (DE3) and enriched using ammonium sulfate fractionation followed by gel permeation chromatography. Molecular phylogeny analyses of wheat Ltp 3F1 gene showed a strong identity to other plant LTPs. Predicted three-dimensional structural model showed the presence of 6 alpha-helices and 9 loop turns. The active site catalytic residues Gly30, Pro50, Ala52 and Cys55 may be suggested for catalyzing the reaction involved in lipid binding. SDS-PAGE analysis confirmed the production of recombinant fusion protein. The LTP fusion protein exhibited a broad-spectrum antifungal activity against Alternaria sp., Rhizoctonia solani, Curvularia lunata, Bipolaris oryzae, Cylindrocladium scoparium, Botrytis cinerea and Sarocladium oryzae. Gene cassette with cyanamide hydratase (cah) marker and Ltp 3F1 gene was constructed for genetic transformation in tobacco. Efficient regeneration was achieved in selective media amended with cyanamide. Transgenic plants with normal phenotype were obtained. Results of PCR and Southern, Northern and Western hybridization analyses confirmed the integration and expression of genes in transgenic plants. Experiments with detached leaves from transgenic tobacco expressing Ltp 3F1 gene showed fungal resistance. Due to the innate potential of broad-spectrum antifungal activity, wheat Ltp 3F1 gene can be used to enhance resistance against fungi in crop plants.